
For help with questions 1 to 3, see Examples 1
to 3.

1. Estimate the length of each line segment from
its graph. Then, calculate the exact length.

a)

b)

c)

2. Calculate the length of the line segment
defined by each pair of endpoints.

a) A(!6, !2) and B(4, 3)

b) C(!2, 0) and D(7, !3)

c) E(!5, !6) and F(!1, !2)

d) G(0, 5) and H(8,!1)

3. Calculate the length of the line segment
defined by each pair of endpoints.

a) J(2.1, 8.3) and K(!4.5, !4.7)

b) L(!4.2, !5.1) and M(11.6, 9.2)

c) N and P

Connect and Apply
4. On a city map, the coordinates of two

department stores are (4, 3) and (1, 7).
How far apart are the stores if each unit
on the map represents 1 km?

5. On a street map of his town, Jordan’s
house has coordinates (8, 1). The town’s
two high schools are at (0, 5) and (6, 11).

a) Which school is closer to Jordan’s
house?

b) Describe a method you could use to
check your answer to part a).

6. The vertices of !ABC are A(2, 5), 
B(!6, !1), and C(10, !1).

a) Determine the length of each side of
this triangle.

b) Determine the perimeter of the triangle.

c) Classify the triangle.

7. a) Show that the triangle with vertices 

D(!1, 0), E(1, 0), and F(0, ) is
equilateral.

b) List the coordinates of the vertices of
another equilateral triangle.
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Practise

0

y

x

B (4, 3)

A (0, 1)
4321

1
2
3

Communicate Your Understanding
Describe how you can find the length of the line segment joining
the points A(0, 1) and B(4, 3).

When you use the formula for the length of a line segment, does it
matter which point is represented by (x1, y1) and which point is
represented by (x2, y2)? Use an example to explain your reasoning.

Explain why the expression (x2 ! x1)
2 " (y2 ! y1)

2 never has a
negative value.

C3C3

C2C2

C1C1

NOTE: Question “C2”, above, will not have an answer listed. For question “C2”, answers may 
vary. We will discuss in our next class together.

Opportunity to learn

Complete all visible questions. Check your work using the final 
answers that are listed beginning on page 3 of this file.



8. Determine the length of the median from
vertex J in the triangle with vertices 
J(!2, !2), K(!3, 2), and L(1, 3).

9. Use Technology Use The Geometer’s
Sketchpad® or Cabri® Jr. to verify your
answer to question 8.

10. Determine the area of the right triangle
with vertices R(4, 4), S(!2, !2), and 
T(10, !2).

11. Use Technology Use The Geometer’s
Sketchpad® or Cabri® Jr. to verify your
answer to question 10.

12. Use the length formula to verify that 
C(!5, !1) is the midpoint of the line
segment joining A(!2, 5) and B(!8, !7).

13. A line segment has endpoints K(!2, 7) and
L(4, !2).

a) Find the coordinates of the midpoint of
this line segment.

b) Use the length formula to verify your
answer to part a).

14. An architect’s drawing shows a pipe
running diagonally under a basement floor
from a floor drain to a sewer connection.
The floor drain is at a point 2 m east and 
2 m north of the southwest corner of the
basement. The sewer connection is 10 m
east and 17 m north of the corner. The pipe
costs $3.15 per metre, including taxes.
How much should the builder budget for
pipe for the floor drain?

15. a) Draw a triangle with vertices P(!3, !4),
Q(5, 1), and R(2, 7).

b) Determine the coordinates of the
midpoints of PQ and PR. Label these
midpoints S and T.

c) Show that ST is half the length of QR.

d) Show that ST is parallel to QR.

e) Show that the triangle formed by
joining the midpoints of the sides of
!PQR is similar to !PQR.

16. Use Technology Use The Geometer’s
Sketchpad® or Cabri® Jr. to verify your
answer to question 15.

17. The charges for most long-distance
telephone calls used to be based on the
distance between the two stations and the
duration of the call. To determine the
distance, telephone companies used a
rectangular coordinate grid with its origin
located off the northeast coast of Canada.
The coordinates in this system indicate
the horizontal and vertical distance from
the grid’s origin. This table lists the
telephone coordinates, converted to
kilometres, for four cities.

a) Calculate the distance, to the nearest
kilometre, between Edmonton and
Ottawa, between Montréal and Toronto,
and between Edmonton and Toronto.

b) Research the flying distances between
these cities. How accurate is the
telephone coordinate system?
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Edmonton (3978, 2520)
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Consider using Desmos to check your 
answer to question 8 above or to help you 
visualize where the median from vertex J 
would be. 

HINT: Make a diagram on graph paper. 
Make the origin of a Cartesian plane be the 
southwest corner of the basement. Label 
the “floor drain” as point F and think 
carefully about where it is located, relative 
to the southwest corner. Label the “sewer 
connection” as point S, and think carefully 
about where it is located. How does this 
help you solve the question? HINT: For part b) above, try using Apple 

Maps or Google Maps.
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20. a), b), e)

c) Answers may vary. For example: Since U is the 

midpoint of PR, RU ! UP ! PR. Since ST joins 

the midpoints of two sides of !PQR, ST ! PR. 

Therefore, ST ! RU ! UP. Similarly, 
UT ! PS ! SQ and RT ! TQ ! US. Therefore, 
!RUT ! !UPS ! !STU ! !TSQ (side-side-side).

d) The area of !STU is the area of !PQR.

f) The area of one of the smallest triangles is the 

area of !STU and the area of !PQR.

21. b) Answers may vary. For example: Join the midpoints
of the sides of an equilateral triangle to form four
equilateral triangles inside the original triangle.
Shade the centre triangle. For each of the other three
triangles, repeat the process of joining the midpoints
to form smaller similar triangles, and shade the
centre triangle. The procedure works with any
triangle. The area relationships are the same as
shown in question 20 since the line segment joining
the midpoints of two sides of any triangle is half the
length of the third side.

c)

d) Answers may vary. For example: Sierpinski’s triangle
is a fractal since all of the smaller triangles in each
step are similar to the original triangle.

22. 16
23. a) (5, 7) and (8, 13)

b) Answers may vary. For example: For the first 

dividing point, add of the run to the x-coordinate 

of the first endpoint and add of the rise to the 

y-coordinate of the first
endpoint. For the second 

dividing point, add of the run to the x-coordinate 

of the first endpoint and add of the rise to the 

y-coordinate of the first
endpoint.

24. a) A("1, "2), B(1, 6), C(3, 2)
b) Substituting the coordinates of each pair of vertices

should give the coordinates of one of the midpoints.
25. a) (4, 5, 3)

b) M(x, y, z) ! 

26. Answers may vary. For example: All of the points
equidistant from the first two towns lie on the right
bisector of the line segment joining the two towns.
Similarly, all of the points equidistant from the second
and third towns lie on the right bisector of the line
segment joining them. The point of intersection of
these two right bisectors is the only location
equidistant from all three towns.

27. a) Answers may vary. For example: Latitude and
longitude are not linear coordinates since the
distance between lines of longitude decreases as the
distance from the equator increases. The midpoint
formula is accurate only for Cartesian coordinates.

28. Explanations may vary.
a) Sometimes true: Line segments can bisect each other

without being equal in length.
b) Never true: Parallel lines have no points in common.
c) Always true: The midpoint is the only point that is

both on the line segment and equidistant from the
endpoints.

d) Sometimes true: The midpoint of a line segment is
equidistant from the endpoints, but so is every other
point on the right bisector of the line segment.

29. c ! 10, d ! 7
30. D
31. C

2.2 Length of a Line Segment, pages 70—79
1. Estimates may vary. Calculated lengths:

a) b) c)

2. a) b) c) d) 10

3. a) 14.6 b) 21.3 c)
4. 5 km
5. a) The school at (0, 5) is closer to Jordan’s house.

b) Make a scale diagram and measure the distances
with a ruler, or use geometry software to plot the
points and measure the distances between them.

6. a) AB ! AC ! 10, BC ! 16
b) 36
c) isosceles

7. a) Applying the length formula shows that 
DE ! EF ! DF ! 2. Therefore, !DEF is equilateral.

b) Answers may vary. For example: any enlargement of 

!DEF, such as ("2, 0), (2, 0), and (0, 2 ), or any

translation, such as (0, 0), (2, 0) and (1, ).
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Check your work with the final answers 
beginning at the bottom right of this page.

You will need to match the number of the 
question (from pages above) to the 
number of the answer. For example, 1a) 
below is the final answer for question 1a) 
on the first page of this file.
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9. Answers may vary. 
The Geometer’s Sketchpad® example: Plot the points J,
K, and L. Construct line segment KL and its midpoint,
M. Then, construct and measure line segment JM.
Cabri® Jr. example: Choose Triangle from the F2 menu,
and construct !JKL. Choose Coord. & Eq. from the F5
menu, and display the coordinates of the vertices.
Adjust the vertices if necessary. Choose Midpoint from
the F3 menu, and select side KL. Choose Segment from
the F2 menu, and construct the line segment from the
midpoint to vertex J. Choose Measure/D. & Length from
the F5 menu, and select the median.

10. 36 square units
11. Answers may vary. 

The Geometer’s Sketchpad® example: Construct the
triangle with vertices R, S, and T. Then, select and
measure the interior of !RST.
Cabri® Jr. example: Choose Triangle from the F2 menu,
and construct !RST. Choose Coord. & Eq. from the F5
menu, and display the coordinates of the points. Adjust
the position of a vertex if its coordinates are not
correct. Choose Measure/Area from the F5 menu, and
select !RST.

12. Applying the length formula shows that 

AC ! CB ! ! AB.

13. a) M

b) Both distances are , which is half of KL.

14. $53.55
15. a), b) 

c) ST ! and QR !

d) mST ! mQR ! " 2. Therefore, ST is parallel to QR.
e) Answers may vary. For example: Use the length

formula to show that each side of !PST is exactly
half the length of the corresponding side of !PQR.

16. Answers may vary. 
The Geometer’s Sketchpad® example:
a) Construct the triangle with vertices P, Q, and R.
b) Construct the midpoint of PQ and of PR. Then,

display the coordinates of the midpoints.
c) Measure and compare the lengths of ST and QR.
d) Measure and compare the slopes of ST and QR.
e) Measure and compare either the side lengths or the

angles of !PQR and !STU, where U is the midpoint
of QR.

Cabri® Jr. example:
a) Choose Triangle from the F2 menu, and construct

!PQR. Choose Coord. & Eq. from the F5 menu, and
display the coordinates of the vertices. Adjust the
vertices if necessary.

b) Choose Midpoint from the F3 menu, and construct
the midpoint of PQ and of PR. Choose Coord. & Eq.
from the F5 menu, and select the midpoints.

c) Choose Measure/D. & Length from the F5 menu.
Then, select ST and QR.

d) Choose Measure/Slope from the F5 menu. Then,
select ST and QR.

e) Use the Measure options in the F5 menu to compare
either the side lengths or the angles of !PQR and
!STU, where U is the midpoint of QR.

17. a) Edmonton"Ottawa 2851 km; 
Montréal"Toronto 504 km; 
Edmonton"Toronto 2710 km

b) Answers may vary. For example: The flying distances
are about 2840 km for Edmonton"Ottawa, 505 km for
Montréal"Toronto, and 2705 km for
Edmonton"Toronto. The telephone coordinate system
gives distances that are close to the flying distances.

18. a) (1, 0), (2, 0), 

b) Yes. Explanations may vary. For example: The sides
inserted in each step are similar to two sides in the
original triangle and the angle at each new point of
the snowflake is equal to the angles in the original
triangle.

20. a) 2
b) Yes. Explanations may vary. For example: The 

equation simplifies 

to (2 " x)2 ! 0, so x ! 2.
21. a) Answers may vary. For example: For the simplest

solutions, locate one endpoint at the origin.
Substituting x1 ! 0 and y1 ! 0 into the length
formula then shows that the sum of the squares
of the x- and y-coordinates of the other endpoint
equals the square of the required length. Example
endpoints are i) (1, 1) ii) (2, 1) iii) (3, 2) iv) (5, 4)

22. Answers may vary. a)(5, 0), (0, 5), ("5, 0), (0, "5)
b) (7, 1), (2, 6), ("3, 1), (2, "4)
c) (5, "2), ("5, 8), ("15, "2), ("5, "12)

23. ("2, 11); 11.2 m
24. A
25. Answers may vary. For example: Substituting the

Pythagorean relationship into the area formula for the
large semicircle gives 

!

2.3 Apply Slope, Midpoint, and Length Formulas, pages 80—91

1.

2. Answers may vary. For example: If the triangle has a
right angle, the slopes of two of the sides are negative
reciprocals of each other and the lengths of the sides
are related by the Pythagorean theorem.
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